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^o] 7l*H)*H ^ ^O.S.Ai, OH- ?1 Af-g-^o] ti] j= <3| 

O] <Un^ A}-^}^ ^mJfJr S^oluf A>-g-^ ^6\) ^ Zi^Q, ^-^4- ^Sf ^ 

^i7HH A>-§-tt ^a^l-^ ^3^*^ ^-Jl» AV-g-^H ^7l ^Alyl^ ^ 

[cfll£] 

£ 1 

4f^J:^ 3J=-g-«- ^B^^r, i3ft^ ^-Jl, ia^t^ ^ AS^«- 
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-^- D fl*fl{Scrambl ing system of MC-CDMA and method thereof, its program storing recording 
medium} 

^] 

7]^cfl^ #^17]^ ^2:f £AltV #o)t±. 

£ 3^ a>-§-^ K7> (a)Tr 1, (b)^r 201J1, 3i HI ^Jl<^ ^ n°1 8, ^a] ^ 
<T &H 8, <£2: ^ Q7> 4°] Cr^*^ 51EL^ Cf^^^ ^l^oflA^ PAPR ^ u)-Bfu£ 

£ 5^r cf^tt i^^ofl 14^ i3^f^ alJl^ ^ i3^t^ 
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x^J-^ ^ ^0.5., ^cf tf^Mlfe ^^-cfl^^yl(Peak-to-Average Power 

Ratio, PAPR)!- #±*]^ ^3. U^l^l t^uV^s)- SJE.^ tff^^oflA-^ 

^efl 7l#ofl Ufa ^1 ^A)afl S> q-^yl^S}- S^^- tff^^ A^eAo)]^ ^-cfl^^ 

«1» #^7]^ ^^l^r til^A> cf^tii-^s}. Aj^Efloi 0FDM(0rthogonal Frequency Division 
Multiplexing) ^^HH ^ A r -g-<£} PTS(Partial Transmit Sequence) ^^li-r SM(Selective 
Mapping) y o V ^# ^-^^3)- ^^-H- ^l^^^l ZLcflS. 3-§-^Rr 5*^. 

^-efl 7l^ofl af^ ^2 ^H^, uf^wl^sj- 3.^^ £f#^ a1^o|H ^^rfl^i 

cf#^^ *l^<HH^r ^H^l: ^3L# a}-§-*}jl 014. 
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<12> 4^ ^2fl 7l#oH nj-s. ^ 2 ^AHl^ o. ^Jr^ A]~g-*}^ Aj^Eflo^ 

<14> ^-7l*V ^ ^-^^ ^^S>7l ^ 14^- 3£^f 

oflA^ Aj^Bfl^ E^O^ A}-g-*}o] ylHlol °J ^ 5] ^ , ^4 -^^^>J1 

» AV-g-^ ^Al7l^ 4^^4 ^7]^- JL^-W. 

<15> Aj. 7 l ^Al7l^A^ 7\ t^l^ ^H^l-^ ^-Jl^t ^-S. S^-^l 

<16> Aj-71 ^Al 7 )^, 

<17> k >">>-g-7>Sl WIH^O] <^£H Aj^E^^^ W 0 V^1ofl tc|-e)- l^^ffb ^ 
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^ ^ ^# ^Ir-i- M ^ imSLS. 3«*Hr ^B-I^aj^-; # 7 1 ^elU^M*! 3^ 

4 ^^.il ^*fl^r i3|f^ ^ *m #7j i3^f^ ^ ^ ^*fl ^ 

§*Rr §^711- x^-w. 
(Guard time)^- Jil ^ ^-r-# i^trcf . 

<20> ^-7) i^^f^ ^-Jl^t 0>2fl l°fl °)f>i\ ^ ^£(PAPRo)7> ^ 4i 
<2l> #7} &*\7)±r Cf^S] A>-§-7>^ WlH^^l SJ^fe ^-f^fl, #7l i3|f^ ^Jl^t, ^ 
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<22> s£ 7 ] 2}] eh ^- Aj^efl °--g- ^ofl jajr ^.^-ofl rcj-s 

<23> i^ofl tcfs 3 n« t tff^^oiH^ « o v^o) ^i^, 

a) ^oflA-m tllH^^l £)ig ( A\^7\°\ Z\M3?-3L it°M ^°fl 

^ #^*Rr #31; ^ b) ^-71 a) £MHH ^A]7i7> A>-g.*v ia^l^ ^-ssq- ^a.^ 

<24> #71 a) #3HH Z| JftiV^ofl -g^fl*]^- -*fJL^ Af-g-7> ^ M ^-JL 

<25> ^y) a ) #7^, 

<26> 7» k wlH'S^: ^2: Ajig-i- S **2^?>\5L, z| ^ ^Hl-g- ^o]7l- N <?] 

^o)n o 14 ^7l^H *1S -f ^ofl M 7fl 2] ^ofl cfl *fl O} ^ 

^■i- -^H o]=^ ^-g-^- M ^ 3^*Rr #31; ^ 4) ^71 M-) # 

^l^J a-OV^sJ.^ ^ ^1 ^ ^^J-JI, ^V7l ^ ^Jr-^ 
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l°fl ^ ^-S. ^^cH^^wl^ ^£(PAPRo)# a^S^fe- 

^-7] #^7l^ A>^-^>^ alH^ol og^^^ ^-fofl, ^-71 i3|f^ ^11 ^> 

-§-7> ¥-3L 2&dft cfl*fl ^^cfl^^w]!- -fM^Kr uL^j # 

°> ^-g-tt^- . #7] Jl^ iH|f% 2fl€^- ^1^18 £-g- 5.-E- -^JL S^-^l 

m^(C k )S+ ^<IS SR^Rr *fll 71^-; #7] *fll 71^-g- -f-Sfl ^-g-^s.^ ^ 

11- 43 ti Bfojul^ ^7l^H ^Alofl M 7fl2] ^^#2) ^<loll cHefl o]E^ 

^*$*}JL ^ti* °l^Rr ^^g- M ^ #3-^ ^l*Kr ^12 71^; ^ #7l ^2 

sq. -g^V J^l ^ ^BH £^§- -g-sH zj- **Y^d\] *V ^4) ^<5H cf^ av^sl- ^ 
^ #^Rr 2*03 7l^ i^tf. 

^#^4 3=^^- a <HHH*T 3" A>-§-7H7fl 2)m«.jL5L A>-g-7>2| 

cflolE^ ?K>S}ji, 7fl 21 f^J ^^1- 7>*l^r ^ ti>^s}-» °l-g-*M A]~g- 
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s$n ^^oh ^ ^^^^^ 71^4 3.^^ 4^^ *i 

<33> t}#«V#4 a = lH>HHfe ^ ^tHl sfl^SRr *M 4€- 

Sfoll ^o] ^^}B.S. iHlf^l- *>^1 ^-f , ^l-g-^} ^-S 5E^ 3)51 ^Jl 

44 ^4#ofl fe£ ###?f|7> ^Tfl^ o]ofl 44 ^tfl^ti] #0] 3711 ^4*1 
<34> 44^ ^. S^ofl 4= ^AHlcflA^ #^4*H1 ^*fi*Rr ###*H* ^Sj-A^ ^cfl 

<35> £. 1^ .g. g-tgofl 4^. ^A)o}jo] 4^01-^4 ^C-g.^ 4^^^T°fl^^ i3^f^ 4 — 

7l^Cfl« ^7l^ S-Aitb 3M4. 

<36> £ lofl JEA]^ 44 ^o], 4a ^H^l ^^ItT, ^ ^(11), 

3-8^(12), 3} '3 -¥-(13), ^E^tii-^CU), ^/^H ^^(15), ^3^1:^ ^ a^j=l 
(16), M7l(17), ^/^H 12 ^^^-(20)1- It^U SlZtJ-. 

<37> >y^ €^(11)^ k ^>-§"^ HlH^c] A^^oflAi « 0 V4ofl 

144 ^2:4^, ^-¥-(12)^ ^ 4 *\M^SL(C k 

)4 ^4 ^<gs 4^4. 
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<38> ^-*f(13)^r §4-¥-(12)a|H ^>-§-^l-^ ^1* 43*1 ^ol^ofl ^-7}^ *]5. 

^*}31, °jEi£^-?-(14)^ M 7flSl ^ofl tfl^H M cfl N ^^"o 1 * ^*8f>}^ 

m ^ ^iw. 

<39> 2]!/^^ £^f(15)fe ^l^c^H 3717]- NS<?1 ^1 ^ 

*I«-*}J1, ^3^-1-^ ^ ^ ^^-^-(16)^ ^l/tg^ ^^(15)51 ^1 ^ xijrall 

<40> j^, ^-^7) (17)^ ^1 ^ 41 ia^t^ ^-Jl» A ^tSCchip by chip) ^ 

<4i> « ^e]oll ^^-«-(i8)^ -§-^7l(17HH ^Sfl^l ^ ^ ^-eH £€-8: 

<42> ^1/2] 1 ^^(19)^ ^ 'S^f (18HH ^€ ^ ^l^* ^ 

*>JI, J±Jl ^-¥-(20)^- ^H/^lt £^(19 HH 31 *1:M 11 ^^KGuard 

time)* 

^ ^, M(=Ns/M)£r ^H*^ ^r, C k (=[C k (l), C k (2) C k (N)])^r k «]*fl 

*}°] ^iil JfJLl- zj-zj- q-Ef^rf. 
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<45> 



U ^-SSf ^<aj^ ^3.^1:^ ^JL# A>-g-g|]o> *1t4. nq-ej-A^ ^a]^ ^7fl a}-§- ^o] iaL ig 

<46> ^Al 7 )6flA^ ^7HlAi ^ 7>^*V 2.^- ^H^l"^ ^-JL« <£jl $1^0> , A} 

<47> o]« Ji#S>7l ^Sfl, ^<0 7]Sq- ^7loflA^ c*) ^ 7 >7} A]~g-7}^ Z\M 2:^ofl cfl^fl 

<48> rcf5}A4 Z}- :«jr ffj-s jjLJri- Al^Eflo} °--g- ^ofl A>-g-7>^:^ Zj- *LJr 

<49> C|m, s)*^ #71 fl*IMfe ^tj-Al 1^ ^6\£ ft*, ^-^^yj 

^ ^^(PAPRo)S. Aj-g-sH ^-^^^i^wl a^ ^i(PAPRo)^ 3)^^ i3^t^ 



io))x4 ^-cH^i^til Aj^ ^^(PAPRo)fe ^7l(Ts) 7l7^<^ ^A] 

71^ #3 4lJL(y(t))^ ^cfl ^'Z&SLsL i^fe ^o] PAPRo iLcf # ^(p 0 )^r 



<50> 




i] 
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^1-^ A|Mjo) ^u.^ x^o. Cf^-il). £tf. 

<53> 51 2^r ^ofl tCj-S. ^Aloijo] t^tO-^B}- 3 c^| tff^^HH^ iH^f^ 

<54> £ 2 o\) q-Ej-u)- , ^. ^o]] 4s ^Al^o^ k ^ A}-g-*}o] ti]E<g o. ^ ^ 

^^-(liHH ^a^l-s €2^(Sl), #4Wi2)fe A ^2 -8 ^in^-J:(C k )^- 
-i- M ^ ^o.^. ^HW.(S3) 

<56> ^1/^1 ^^(15)^ ^^Sl U o 1J f (14)^]A-] w.^sj.o] tg 

1 ^ ^^>J1(S4), ^a^l-^ ^ «]E^ ^^-¥"(16)^ ^-^7l(17)^r tgl ^ Allf 

^3.^^ ^3L3± ^ ^ofl « ^2H1 £^-(18)5. ^^*V4.(S5) 

<57> « 3f^6\) 1^^(18), ^1/^1 ^^(19), iLJl #<^(20)^r ^ ^ 

<58> H 3^ ^ ^*HH] nf^. Ji^sl ^3.^1-^ ^Ml^ 7}^Q] n)jL^ Q% iH^ 

■i:^ ^JLS] ^a] ^nfl^t^ ^ u^ifl^ =L^o]v\ . 
<59> 5L 3^ ^j-g-Al-^ K7> (a)^ 1, (b)£r 2olJL, Z\JZ ^3L$] ^ N oj 8> A] ^ Aj ig 

^ M°l 8, <£2 ^ Q7> 4<y cf^^sl- S^^-^- cff^^r A]^^jojl^o] PAPR a^o. ^ufl 

3Mq. 
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<60> 5L 3S] ( a )*r ^£L^#^ ^-SL% ^>-§-*>fe <^ 7} 7) iHff^ sfilHl 

cfl^H ^t-Jl n}€- PAPRo(p o =0.05)» M-Hf^ti ^o]cf. 

<6i> z]- A}-g-7)- 3] in. -^Jl 2:^>cf 4007>^1 a]^ cf^- ia^tf ^Jl^ JifllHl cfls]-^ 

PAPR ^^53 o.^ w.^^ 3i] icfe} ufl-f ^-ol^l- papr ^-§- ^-u^ 

<62> ^jl^ sfl^ofl papr -np^ <a-o>i7i ^si] £ 3^H^ Af-g-ii 400 

sfl^ o\)*\ JfJ: n}e}- PAPR &o] 37)1 hV^* ^ 91k)-. 

<63> 7^7}-, ^ A}-g-7-} ¥-3L 3^2) i£ft^ 7m y 4SL£. 

§<H , A>-g-x> ^(K)7l- 1 ^1 ^-f 1,2,5,6 «i^fl^ ^JH ^-Jl7l- A>^-^ ufl^ « 
JL^l sflB} E7> sl^olji, 3,4,7,8 «i^flS] zi in. ^Jr 7 }- A>-g-^ ^a^l-^ sflli D 

7V 33°J-£ ^ 

<64> j£ 4^ £ 3 6\)Aj Z| A>-g-;^ 31 in. 2^2} AjEH^ ^ 

-f^ tilJI^ ^ i3^f^ ^fJL^ ^^tfl^^H] A^o. tiling HEfliri- £Al*V 
<65> £ 4ofl »o"7]3l3- ^^EHl ^^1^ A ^JlStMM 7HJ- ^ 

A}*. hIjt^ ia^f^ Aj-g-*}^ o_ ^^-o] pAPR A^o. 

<66> i-flc} J=L jr.g. A}-§-<5>^ ^-f-oflfe «.aV^ S |. 7 > ) Dfl vyigTj- ^sfl^ 
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<67> ^ 40^ ov ^ $X^°], *\*L ^t-SL 2l^°\] 4^ PAPR-g- g±r -H^ ^3. 



■8 



2)1 ^>-g-*m ^ ^ H ^«.*gofl ulsfl PAPR 1-2 dB 7>^= #<H ^ 

si**. 

^1 cfl^fl PAPR 3H1 7>#7fl *r Sl^r ^€^1^. 

<70> £ 5^ ^r(K), ^-S *Hr(N), ^a] ^ ^ ^(10* ^e)*>^ PAPRo #±. 

*1* 3J°.3.>H, PAPRo «1J1^ i3L^#^ PAPRo [dB]- 33 

JL^ i3|f^ Bfl^^l ^t!: PAPRo [dB]o]rf. 

^ o.ofl i 3 ^|^ *>-8-*M *N 5 dB o]^- PAPRl- ^a]^ ^ oj^. 

sflli^- #«r«" ^-£L7> &JE^- ^-.cfl^^till- #0.3. ^1^- - ^32] Jl^ 

<73> M. wV^ofl AjA]o^]^ A>-g-7> ^7> 71^^ t^Jl^ ^3^^ ^ 

<74> ^-71 51 ^ ^1*V ^tg^ nf^ ^. mJ-^o} aflA^O} ^^.S.^, o] ^ cj^ M. ^ 
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*H3:*>7l A>-g-^ 3}^ Ofqcf. ZL&ISS £ £-0><q f ^ Xl^l-g- 7>^1 
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11 

A>.g-^ ti]E<goi ^s^, A>-g-^ ^jn-^jr. S^- SE^ ^ofl nj-e}- olel ^«fl 

2] 

I^T 1 * 3] 

^ 1 ^1 

k A]~g-*}<2} tJl^^o] <^SH Al^bfl^ «J-iHl 421- ^2:^ ^ 

^S^f ; 

#71 Ajig ^jjLo]}^ z}- igs n ^ 3ij2«-si(c k )5f ^ 
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t » 

4] 

*fl 3 *cMl 5^1, 
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^"71 AlJr^*L^ ( 



#7} t§ 1/2] 1 ^^ofl^ 3 AlJrcfl iLJL ^#(Guard time)* ^SHr 



6] 

#71 ^H^#^ o>sfl ^^ofl o|sfl 3^-tfl3l3«l^ ^£(PAPRo)7> 



Pr<| 



max | y(t) \ 2 
^ 3- > ^ 



^7l>H , y(t)^ ^#715] #SjAlJr , Tsfe A] ig oj 



7] 

#7] ^#7l^r Af-g-^ tijecgoj <a^3fe #7l i3^f^ ^-it ^ 
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8] 

^€<H1 £R> ^-^^fH &*\) -¥-Jl s^-oflA-i o]d)\ e^fe ^ ^ 

9] 

a) ^^l^^r A>-g-^ alBl^l ^S)^, ^M^-SL ^ A>-g-^V 

#31; ^ 

b) a ) ^HH ^7l7> A>-g-^|- «^ -g^tt ^£L^#^ ^-it a> 

-§-*Rr ^T^l7] ^^Ai ^A] 7 jcq C^aV^S}- A]Jr^. ^A]^ Cj^j 

[^^8- 10] 

*ll 1 sa°i>H . 

^•71 a) Z}- ^aV^Hj-ofl JjLJr^ ^ A>-g-^ 31 S J=LJr 2 
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11] 

A oM a) #7fl fe, 

^ -§^H1 M 7fl^ 43^1-^ ^<gofl cfl^ oie]^^. ^<5}:il ^% ^ 

cf) ^71 uf) ^^oflAi ^<tl-gr ^-«H^ ^Hr ^1 ^ ^1^5. 

12] 

^i ii ^1 sa^T-i, 

A oM t}) #7HH Cf^aj-^sj- Aljr-i. #7^, iH^f^ ^ 

13] 

^ 9 ^°\] 91°]*), 
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14] 

9 *M 91°]*), 

#71 ^7}^ ^~§-^ tilH^ol ^ o.^, #71 i5^f^ A> 

-g-7} 3] ill « 2^1 tfl*fl ^-cfl^^ai^ ^o. S ^1^ jl^ ^3.^^ # 

15] 

*fl 14 ^Hl 91°]*], 

#7l jl^ ia^t^ 2fl^d-& *1^ ^.g- ^ofl z^- s^s^ ^3^1-^ 

^It!- ^-r-^^i^wHl tfl*H #31 ^fJL 2:^HH °H1 e^*Kr £t= t£<U 
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[^t 1 * 16] 

^}<^ lis ^*>^ ^1 7l¥; 

^"71 *fll 71 #*fl ^AV^ ^-g-^S.^ E^-Ol^iJ. ^ AiS. I^tb ^ 

^Alofl M 7fl£} ^^1"^ ^1^1 cfl^l] olEis}^ ^^JI o]^ Iff 

^71 *fl2 7l^g- ^-*fl I ^IIS ^Mi, ^71 ^1 I Aljr-i- 
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15- 11 



bit steam for user t 



12 



as as 




9 


H 





bit steam for user 2 



18 



13 14 J 5 17 



bit steam for user K 



2] 



T 



z\HL ^£>£l DS£ **<y 



I 



EH S (Ns)S 



C»E5 



,S1 
S2 
,S3 
,S4 
,S5 

,S6 




19 20 











> 





Code combination = [C,, C 2 , C K ] 
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[£. 3] 



N=8, 14=8,0=4. K= Interleaved 



105 

~ 10 
o 

a 9.5 

5 9 

oP 9-5 

a. 

< 

* 8 

7.5 
7 

6.5 




..: Patterns... 

: A : Pattern D 

..[...-./••* ^X-.4.. .-.- ^^i-- 

i / : i i 




(a) K=1 



4] 



N=8 1 M=8,Q=4 1 K=1 1 interieaved 



85 

§ 8 

? 

3° 

|7.5 
6.5 



1 2 3 4 5 6 7 8 

Cods combination 





! ! ! 

i ^ Random" scramblin 


! 

h~A — 




* i 


-i 










| Pattern E: suboptimtm 






DptTmiz^arambte patterns' for each" t 

i i i 


ode'com&iKaftbn 

i 



4 5 

Code combination 

(a) K=1 



n 
10.5 
10 

m 9 

[f 8.5 
6 
7.5 
7 



N=8,M=8,0=4, K=2,inter!eaved 




10 15 20 

Code combination 

(b) K=2 



N=8.M=8.0=4. K=2.interieaved 




10 15 20 

Code combination 

(b) K=2 
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